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5.1 Setting the Frame 
"[There is] a substantial variation in the way different people organize their city, in what 
elements they most depend on, or in what form qualities are most congenial to them" 
(Lynch, 1960:111). 
This study substantiated Lynches argument cited above; in the way people modify or 
change their places of living over time. It is paraphrased by many others including 
Rapoport (1977) and Habraken (1983). This study reveals that architects and urban 
designers may design holistic frames or the generic forms (Sri Nammuni, 2005) of 
cityscapes considering the many facets of it and let it 'grow' over time with people as 
architecture, once Habraken famously argued is both (he process and the product of 
human habitation. 
This study provides a finest example to the fact that designed spaces are grown over 
time with people adding life, vigour and environmental meanings. The way people dwell 
in these places in turn provide deep insights and flashbacks for architects to arrive at 
holistic design approaches and design solutions. 
The findings of this study of unban precincts firstly argue for a generic form approach to 
the design of cityscapes. As Sri Nammuni (2005) puts forward in detail, different social 
groups have similar patterns of thinking, attitudes and values, which are formed by the 
wider social and cultural aspects. These patterns are reflected in their built environment 
from the individual house to cityscape, which once carefully defragmented the themes of 
arriving at generic forms can be identified. The role of the designer is therefore to search 
for these basic themes and arrive at the generic form of a given situation. These generic 
forms need to be finalised identifying the way in which people respond to and modify 
spaces. The first step forward in the design approach is therefore to identify the themes 
that generate the generic form of a cityscape. 
The guidelines suggested has stemmed from such a base. 
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5.2 Summary of Case Study Findings 
• Urban Precincts both generate and are generated from the urban forms. They 
are places of congregation and linkages of other built and un-built spaces. 
• Urban precincts encourage social interactions as they have comparatively the 
highest congenial climatic (thermally comfortable) conditions. 
• Thermal comfort is very closely related to the activity tiers from 'necessary to 
'social'. There is a tendency of more community gatherings within locations (of an 
urban precinct), where thermal comfort is optimum. 
• When such spaces at the same time fulfil visual and acoustical comfort levels as 
well as architectural compositional requirements socio-activity agglomerations 
reach optimum levels. 
• Even in situations where spaces within an urban precinct do not provide optimum 
thermal comfort levels, necessary and social activities were observed. This is 
because of the factor of acclimatization. Humans do have a certain degree of 
acclimatization by exposing to various environmental conditions such as high 
heat, humidity, cold etc. At THI value 26°C almost everyone could feel 
uncomfortable, especially when coupled with high humidity levels. In the three 
case studies the THI values never reached as low as 26°C and remained at 29°C 
to 30°C. However observations made and discussions had with people in these 
precincts revealed that they were felt comfortable at such a temperature. This 
may be mainly due to the factor of acclimatization. 
• Activities in these precincts were not found to be as dynamic as in other urban 
public spaces such as parks. The high surrounding air temperature was found to 
be the key factor that makes people engage in activities with low metabolic rates. 
Another factor for this may also be the main functions of such precincts 
(religious). However, even compared with religious places of, for example, rural 
or more spacious settings, the activity patterns of two chosen urban precincts 
with religious functions showed a much bwer pace, which was found to be due to 
the very high surrounding air temperature. The activities performed in all the 
three selected cases of urban precincts varied from sitting and reclining to slow 
moving. This shows that acclimatization to the climate happens even by the 
activities. For example in these precincts people opted for activities (reclining, 
sitting, slow moving etc) that require low metabolic rates. 
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hysical comfort, of which thermal comfort is a key ingredient, is an essential 
re-condition for psychological comfort, 
space to encourage optimum levels of socio-activity agglomerations must 
rovide both physical and psychological comfort levels. 
resence of urban precincts contributes positively to activity agglomeration within 
cityscape. Urban precincts are therefore urban catalysts. ^ j jT^ 
Identification of themes of generic forms, which although was beyond the 
scope of this study, is the first step forward in formulating design guidelines. 
This also includes studies of social, cultural and economic aspects of a 
cityscape. It also paves way to facilitate imageability of cityscapes as Lynch 
(1960, 1981), Rapoport (1977) discuss at length and the cityscape to be 
perceived as a continuous progression of spaces. 
Based on such themes urban morphologies should be developed. This will on 
the one hand include urban design considerations for a responsive 
environment such as legibility, robustness, permeability, richness, visual 
appropriateness etc, which are extensively discussed by Benttey et al (1985). 
Such an attempt will help identify a pattern of urban precincts and their 
relationships within a macro cityscape. 
Within an urban precinct architectural design considerations should be made 
next. Unban precinct is basically an architectural space, which has to comply 
with the principles of architectural composition as for instance discussed by 
Robertson (1945). 
The urban precincts formulated by the above cited architectural and urban 
design considerations should at the same time be tittered through 
considerations of thermal comfort. 
Considerations of thermal comfort should begin by understanding the 
patterns of use of space and people's behaviour. 
An urban precinct should be situated in the urban mass by identifying wind 
movement, sun path and streetscape. 
5.3 Design Guidelines 
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vii. Next step should be the design of the generic form. In the generic form the 
primary spaces and enclosures should be identified and composed. This 
essentially comprises considerations of wind movement and sun path. 
viii. Once the primary space and enclosures are established the other spaces 
should be refined by consulting people. For example, when seating is 
designed within an urban precinct, identifying the multiple use (multi-valence) 
of such seating is very important. After that the spaces can be designed for 
thermal comfort by providing shades, movement of water etc. 
ix. Robustness of these spaces should be considered highly. Robustness 
increases multi-valence or multiple uses. For that spaces need to be flexible, 
for example, without rigid seating etc. 
x. Following considerations should be made to increase thermal comfort: 
o High aspect ratio: this is to reduce radiation, control air temperature and 
to provide shading. 
o Sky View Factor (SVF): This reduces glare, radiation and direct heat gain 
from the sun. 
o Vegetation: to increase the congenial quality of space by provide better 
shading and sitting around trees, 
o Seating and standing are the most frequent postures in an urban precinct. 
To allow such postures in different ways and provisions should be made 
for people to stand, relax and observe, 
o Places for seating and standing should be well accessible and be well 
integrated with other activity areas. 
Design guidelines for urban precincts should be 'situational' and not 'prescriptive'. Such 
an approach provides greater opportunities for the designer to take design decisions 
based on locations and situations, which are diverse in their physical and social 
formations. 
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5.4 Directions for Further Research 
This study revealed the importance of an integrated research approach to thermal 
comfort for the simple reason that thermal comfort of any architectural situation cannot 
be isolated. Instead it has to stem from the mainstream decision-making process leading 
to the architectural design. Such an approach while being scientific, keeps itself within 
the confinement of architectural bias. Therefore directions of research on thermal 
comfort should be integrative and holistic. Within this frame, in-depth studies on 
following aspects are suggested: 
o Thermal comfort within socio-cultural aspects with climate, 
o Socio-economic aspects with climate, activity pattern and its anthropogenic 
effects on precinct microclimate, etc. 
a. The precinct can be evaluated as an architectural enclave with multi-
valence theory. 
b. The relationship of an Urban Precinct with its immediate cityscape, as a 
sustainable urban space. 
o Co-relational research on aspects such as thermal comfort and human behaviour 
patterns. 
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Appendices i 
Radiation losses QR [W] 
QR = 0.17 Ab s[(q Cl +273)4-(qMRT +273)4 ] (a) 
Where, 
Ab = area of the body(m2) (between 1.7 -1.8 m2) 
s = Stefan Bottsmann Constant (-5.678 x 1CT8 W/m2 K*) 
q cl - Temperature of the clothed body (°C) 
q MRT = Mean radiant temperature (°C) 
Convection losses Qi [W] 
QR = Ab hc(q cl-qR) (b) 
Where, 
qR = Ambient radiant temperature (°C) 
he = AConvection heat transfer coefficient (W/m2 K) 
= 2.38(q cl -qR) 0 2 5 v< 1.0 ms"1 
= 12.1 v \$F*K 2.6 ms"1 
v = TVelocity of air (ms"') 
Diffusion losses QD [W] 
QD = 0.32Ab (p s - p a) (c) 
Where, 
p s = the saturated water vapour pressure at the temperature of the skin (mbar) 
pa = water vapour pressure at the ambient temperature (mbar) 
Evaporative losses Qe [W] 
Qe = 0.42Ab (QH/ Ab - 58) (d) 
Respiratory losses Or [W] 
Qr = 0. 0017 QH (59- p a)+ 0. 0014 QH (34- qR) (e) 
As a result of investigation on 1500 American students, Franger (1973) developed the following equation as an index to 
thermal comfort: Predicted Mean Vote(PMV) 
Where, 
PJM.V. = [ 0.352 exp(4).42 QH/ Ab) + 0.032] OS 
•3 •2 +1 0 -1 -2 -3 
Hot Warm Slightly warm Neutral Slightly Cool cool Cold 
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Appendices ii - Climatic data of Old Town hall precinct 
air temperature 
0 10 20 30 40 50 
0 33.59 33.59 33.42 33.22 33.7 34 
10 33.59 33.17 31.07 31.15 33.59 34.01 
20 33.4 33.33 31.15 31.21 33.65 34.43 
30 33.59 33.25 31.04 30.89 33.25 34.57 
40 33.59 33.15 33.45 33.59 34.17 34.85 
Relative Humidity 
• 
0 10 20 30 40 50 
0 58.3 60 57.2 53.4 52.1 49.3 
10 58.4 65 63 63 49.7 49.1 
20 59.3 64.1 65 64 50.3 50.2 
30 59.3 64 70 62 49.3 48.1 
40 56.2 57 56.2 48.1 47.6 47.4 
Light distribution (Lux) 
Xaxis 0 10 20 30 40 50 
0 11000 10000 9000 9000 10000 13500 
10 10000 7500 5000 5000 9000 14000 
20 9000 7000 300 250 7000 14000 
30 7000 7000 4000 750 7000 14500 
40 11000 10000 11000 110000 12000 14000 
THI 
Xaxis 0 10 20 30 40 50 
0 30.78859 30.9028 30.55925 30.1239 30.47154 30.5524 
10 30.79531 30.8481 28.77082 28.8449 30.21085 30.54778 
20 30.68124 30.93691 28.9695 28 96288 30.30519 31.00077 
30 30.85577 30.856 29.1776 28.54236 29 87845 30.98163 
40 30.64752 30.2991 30.51978 30.10336 30.58898 31.18378 
PMV sitting typical tropical clothing 
0 10 20 30 40 50 
0 1.33 1.33 1.24 1.05 1.34 1.49 
10 1.37 1.2 -0.21 -0.15 1.25 1.55 
20 1.26 1.29 -0.19 -0.31 1.25 1.78 
30 1.38 1.24 -0.12 -0.33 1 1.84 
40 1.33 1.06 1.24 1.2 1.5 2.01 
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sitting 
X axis 0 10 20 30 40 50 
0 0 0 0 0 0 0 
10 0 0 2 5 2 0 
20 0 1 3 1 4 0 
30 0 0 1 2 0 0 
40 0 0 0 0 0 0 
standing 
0 10 20 30 40 50 
0 0 1 2 0 0 0 
10 0 4 4 5 2 0 
20 0 6 7 6 3 0 
30 0 3 1 2 1 0 
40 0 0 0 0 0 0 
move within 1 
minute 
0 10 20 30 40 50 
0 3 6 4 2 7 10 
10 4 8 2 5 6 12 
20 15 6 3 1 3 8 
30 10 8 6 4 5 15 
40 13 11 15 12 10 22 
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A g e and Gender 
a g e Male (%) F e m a l e (%) Total (%) 
0 - 1 5 0 2 0 1 1.5 
1 5 - 2 5 1 7 11 14 
2 5 ^ 5 4 0 1 6 2 8 
4 5 - 6 5 31 5 7 4 4 
A b o v e 6 5 1 0 1 7 1 3 . 5 
Activity type 
Activity (%) 
N e c e s s a r y 3 2 
Optional 4 2 
Soc ia l 2 8 
Activity level (%) 
activities Total (%) 
sitting 2 0 
Calm activity 1 4 
Children play 2 
recreational 4 
Light m o v e m e n t 1 7 
Strong m o v e m e n t 8 
s h o p i n g 3 5 
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Appendices iii - Climatic data of Bo-Tree precinct 
Temperature 0 10 20 30 40 50 60 
0 34.1 34 33 33.2 33.3 34.1 34.1 
10 33.5 34 32.7 32.7 32.5 33.1 34.5 
20 33 32.9 32 31 31 33.1 34.7 
30 33 32.7 32.1 31.1 32.1 33 34.7 
40 33.8 33 31.9 31.3 31.2 31.2 34.5 
50 34 2 34.2 33.858 33.558 33.9 34.2 34.5 
60 34 9 34.9 34.9 34.9 34.9 34.9 34.9 
4 
RH 0 10 20 30 40 50 60 
0 57 57 59 59 59 58 56 
10 58 59 59 59 59 59 56 
20 59 59 60 65 62 59 56 
30 59 59 59 65 59 58.59 54 
40 57 59 59 59 60 59 56 
50 57 57 58 58 57 56 56 
60 56 56 56 56 56 56 56 
Wind 
velocity 0 10 20 30 40 50 60 
0 0.6 0.6 0.3 0.2 0.5 1.1 1.7 
10 0.6 0.6 0.3 0.2 0.5 0.9 1.1 
20 0.7 0.6 0.1 0.1 0.2 1.1 1.2 
30 0.8 0.6 0.3 0.1 0.7 1.2 0.8 
40 0.8 0.7 0.3 0.3 0.1 1.3 1.3 
50 1 0.6 0.2 0.6 0.5 1.1 1.7 
60 1.7 1.2 0.9 0.2 1 1.7 2.1 
lluminance 0 10 20 30 40 50 60 
0 10000 9000 9000 7000 6000 10000 13000 
10 10000 9000 9000 7000 6000 10000 13000 
20 10000 9000 200 150 8000 10000 13000 
30 11000 10000 3000 200 9000 10000 13000 
40 11000 4000 2000 4000 6000 10000 13000 
50 13000 12000 2000 4000 6000 10000 13000 
60 14000 14000 14000 13000 14000 14000 14000 
THI 0 10 20 30 40 50 60 
0 31.1674 31.076 30.294 30.4776 30.5694 31.2356 31.0992 
10 30.686 31212 30.0186 30.0186 29 835 30.3858 31.464 
20 30.294 30.2022 29.44 28.83 28.644 30.3858 31.6464 
30 30.294 30.0186 29.4678 28.923 29.4678 30.26694 31.5076 
40 30.8932 30.294 29.2842 28.7334 28.704 28.6416 31.464 
50 31.2588 31.2588 31.01393 30.73913 30.9846 31.1904 31.464 
60 31.8288 31.8288 31.8288 31.8288 31.8288 31.8288 31.8288 
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PMV 0 10 20 30 40 50 
0 2.2 2.2 2.1 2.1 2.1 2.2 
10 2.1 2.2 2.1 2.1 2 2.1 
20 2.1 2.1 2 2 1.9 2.1 
30 2.1 2.1 2 2 2 2.1 
40 2.1 2.1 2 1.9 1.9 1.9 
50 2.2 2.2 2.2 2.1 2.2 2.2 
60 2.2 2.2 2.2 2.2 2.2 2.2 
A g e and Gender 
age Male (%) Female (%) Total (%) 
0-15 01 01 1 
15-25 23 15 16 
25^5 38 22 31 
45-65 29 42 35.5 
Above 65 9 24 16.5 
Activity level (%) 
activities Total (%) 
sitting 10 
Calm activity 16 
Children play 1 
recreational 6 
Light movement 30 
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